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ENCLOSURE 1

CR,ITIQUE OF THE REPW1’ OF THE
NATIONAL ACADEMY OF XIENCES

T~f Atomic Radiation
Based on (1) ~~AReport to the Publicj’~and (2) ‘~SummaryReport.H

To understand s.ndbest evaluate the implications of
this report it is impw”tant to bewr in mind the background of
the individual scientists who made the study and theizzrelation-
ship to the National Academy of Scienees-NationalResearch Council
and to the Gowmmmt.

Th:sNAS=NRC is ncm a Government ~~ganization. Truej it
was established by President Lificolnin order to have a distin-
guished body cf s~ientists #.thwhcm the Government could consult
at the time of tkklcivil war. On thg cjtherhsmdj it is a self-
perpetuating bcdy of frae American scientists who control the
membership of the A.cade~ ti-thcutany Government appohtments,i
While various Federal agencies may appoint represe~tative$ to the
various divisions of the National Research Council (the operating
body of the NAS), they serve to bring problems +0 the Council for
advieej and not ic ecntrol the a~t~ms or the opinions of Ccnumil.

In the case cf tbls study, the President of the NASj
Dr. Dethv W. Brcmk, called tagsihgr some 100 Amrican scientists
to c~–ry out the study as individual citizens. While some of the’
scientists were Government employees and top advisers to Govern+
ment on sciactif’icmatters~ they were not acting in these .capaci-
ties in the~” Psrtisipation in the szudy.

The study was undertake largely as:a result of the con-
cern felt throughout the country fallowing the March 19 1954 ther-
monuclear test explosion at Bikini$ as a res~t Of w~ch a number

of Marshall Islanders and Japanese fishermen were irradiated by
fallout debris from the explosion Subsequentlyj a number of
scientific bGdies in the U.S.:passedresolutions requesting that
a study be made of the possibie eff&cts on the h~umanraoe of con-
tinued nucle~” weapons testing.

hJAS

h April, 1955, the Rockefeller Foundation provided the
NAS with fu-ndsfor undertaking a very broad study cf the effects
of atomic radiation. The subject reports are the final frtits of
this studyp which will be a continuing cne.

Whereas the AEC has always been aware of the possible
hazards from fall-out fr.amsurface bwsts of atomic weapons (se?
~lEffe~tsof Atomic WeapOns~tj1952), it had been even more aware’
of possible hazards to neszzbylivestock and the public generally
from sariaus accidents which could conceivably occur to larg&”pro=-
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duction reactors such as those at the Hanford Works. The Bikini’
fallout incident made it abundantly dear that fallout ~ tipor- .
tent from the standpoint of cantiwaed weapons testing and as a
factor in civil defense plaming. The problem of radiation effects
has been under continuing review by the AEC and by the joint U.S.,
U.K. and Canada Trip=tite msetings. In addi=tionjthe AEC has con-
tributed a majar portion of the basis scientific data for the de-
liberaiicms of the National Canmiitee forrRadiation Protection and
the International Chmnissiur.f.x Radiation I?rotecstion.

A few words sre in crden OE the general approach of the.
NILSStl@ committees. They did L~t include an evaluation,of the
effects of en atomic war. As M. Brx& stated in the press con-
ference of June 12$ 1956$ he CWM E~t define an atomic war so he
asked the ocmmittees to limit Zhernselvssto pe&cetime atomic energy
activities irmluding weapons zes~ing,

In the Fcmewmd to the Scmmry Report$ DrO Bronk stated:
‘lTheuse of atomic energy i~ perhaps one of the few major tec.hn-,
logical developments of the pasz 5C years in which careful eonside&a-
tion of the relationship d a new techmi)lagjyto the needs and welfare
of hw beings has kept pace with its development. Almost from the
very beginning of the day of z% Mer_hattanl?rajectcareful attention
has been given to the biclogisal ~.d medical aspecta of the subject.
By contr&3%, the autamcbile rsvoluticnized our pattern of living Wd
working btitwe are only now beginr;i~gt= appreciate the problemslof
s~etyj urban congestions nervous tension and atmospheric p~llutlcm
which have accompanied ita development. In the same way, the develop-
ment of the aircraft industry Gutran our knowledge of how to meet the
envizzcmmentalneeds of the human being= it iqtended to transp=t
through the skies.~~ iNAs

The scientists save for the geneticists were all persons
who had actively participated in the past in the efforts to reduce
industrial totieological hazazzds,air pollution, stream and harbor
pollution and soil and crop pollution, and destruction which has
cmcurred with developing industries largely uncontrolled until serious
damage had alzzeadytak& plase. They a-e determined that with a much
greater body of knowledge to d~aw m concerning radiation effects,
simila situations will not arise as a result of the rapidly growing
atamic ener~ industry with its even greater potential dangers.

Cons’equentlyjQr.eethey had assured themselves on two points,
namely: weapons testing at the present rate and with present safe-
Wds WaS not a present menance~ and the safety precautions of our
present atomic energy operations were indeed effective they became
preoccupied with pointfng,out the prroblemsinherent in a greatly ex-
panded atomic energy industry, There constantly recurg throwh the
report ths idea t~~ all is &ll taiay but fcr ;he future let”us be
very eereful indeed.
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In summary, the report was t~tal.lyreassuring as regards
nuclemn weapons testings it did not attempt to face up to the
problems of an atomb wazz$and fically it was prspempied with the
potential hazards inherent in a developing era of large scale atomic
powero

They car.sidenxithe genetia effscts against the background
of preser~tkr:wlsdge concerning radiation as a cause Gf mutations
in tier’o==~~ganisms$phn%s~ insects$ and mise~ bearing in mind the
tendency of madern civilization tc emserve all Ymnam l~pe whether
perfect or imperfect. They call attantio~ TO zhe perhaps greater
importance of nuta~ions whi-sh~-e relatively inappsreriisuch as de-
fects in resistame to disease pro.cessespdeoreased fertility and
curtailed life Spang and impaired @ysisal and mental vigor. The
more dramat.ismutatiomj m:~ster.sjstill birthsj and e~-ly develop-
mental defejts Ieadi”p.gt~ abg.rtior.and mise~-riage ere not apt to
be passed cm ta another gsr.eratior..The apparently relatively nega-
tiVe res”ul%s& t%% g~netizs Sk-vey of the s~r-~z~~-s~fhst genera-
tion at I-ILIosMmAand.NEg&saki serv~ to emphasize th~ validity of
this point Gf view. This s~xly demonstrated that with the methods
used and the radiation dosages received~ the heavily irradiated
surviving pop~ation was not sufficiently large for it to be pos-
sible to demonstrate a statistically significant difference in the
number of mutations in the offsprings of irradiated parents as eom-
psred with offs~ings of ncm-irradiated control parents. It did
not prove in any sense of the word that there “wasno genetic effect.

&As
Following a gsne~al discussion of the mechanisms of genetic

change especially as produced by radfation~ both natural and artifi-
eial~ the cunmittee made e~rtain recmmendaticum. In doing so they
used natural background radiation exposure (i.s.Pradiation from oo~-
mie rays, Qceous rocks$“radium and radiopot.aaslumin our bodies$ etc.)
and the so=~all%d spontar:ecusmutaticn rat~ as base lines. In addition,

&~l:~ they were unanimous that ns increass Qthe spontaneous mutations rate
was desirable and that all radiation expos~~e to the germ cells at
whatever rats of exp.osa=edid indeed imrease the mu+dtion rate in
proportion tc the total exposure recsived at the time of conception.
Consequently they stated that all radiation exposme to the gonads
was detrimental and consequently radiation exposures should be kept
at the minimum consistent with the overall needs of a sooietyo

They then observed that half of the American children were
born of perents approximately 30 yeas of age or less. They noted



that by the age of 30 the average AmericarIwould recsf=regerm
cell expm.zres as follaws;

20 Medical x-rays 3or

10 There should be a national system of keeping radia-
tion eqmm.res on all
ment”so

.d ,_
‘Y “.-.. I .

perscns as is LmV’ practiced at & istablish-

LNAs
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7. The state of knowledge in the field of genetics
has been outrun by our knowledge in ths field of physics.

80 Keep all exposures to the germ cells as low as
possible for radiaticn exposure is generally detrimental to
living cells.

In essence, this Committee formalized the current
thinking on the subject. It did not come up with any new or
startling conclusions or recoqmwndations.

T~of Atomic Radiation

This Cmmittee was cmpssed of scientists w?ll versed
in radiation pathology and chaired by Dr. Shields Warren,
Director of the Cancer Research Institute of the New England
Deaconess Hospita3~ Bcmton$ Massaehusettsj and was for five years
— 1943 to 1952 -- Director of the Division of Biology and Medi-
a+me of the Atomic Energy Cmmissioxi.

This group and subcmmitksson blood, lung$ delayed
effectsj and toxicity of ingesta~ radioactive paterials reviewed
the present state of knowledge and fcmmd thai our knowledge of
immediate effects was much great,srthaq for delayed effe~tsO
They observed a five yeer lesse~ed life”span for American radio-
logists, estimated to have received froma fewroent~ens to 1000r
of expos”~e as cmpa%ed with p~sieians not using ”radiation-“
&nd agreed that until we &d more preci~ knowledge of tihe:mmu-
-Iative effects of repeated small exposure of the whole body to
radiation the r-ie of thumb recommended by the Genetics Con@ttee
could equally well apply to medical effects. That is, no one
sho~d receive more than 50r total acchated dose to the repro-
ductive cells by age 30 - and no more thqn 50r for each decade
thereafter. T~s$ they felt, would assure that any life e&ee-
tancy curtailment would be exceedingly minor, and the likelihood
of ind~ced leukemla minimal. They noted that as far as effects
on the blood-forming oigtisj the intestinal tractg etcOY are con-
cerned$ nme of these effects have been”detected among those ,yho
have adhered to present permissible $as& levels. ,“ hlAS

AS for the hazards from ingestion and radioactive
materials they confirrinedthe validity of existing National Cc)m-
mittee for Radiation Protection and lp~~rnati~nal co~ss~on f=
Rad-iationIlrckectionrecommendations and as for the most ~ortant
of the fission products $n fallout} namely Strontium-~07 they
stated ~~thereseems to be no reason to hesitate to allow a unive~”sal’
human strontium burden of 1/10 of the permissible’yielding20 rep
in a lifetime00000 Visible changes in the skeieton tiye bean reported

-5-....5,! , ,, ,L....-.
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only after hundreds of rep vsrs accumuia~ed and tumors cnly after
1500 or more.?’ The permissible level referred to is that recom-
mended by the hTRP far industrial warkers. The Committee noted
that although ‘~somechildzze~have.accumulated a meastiable amount
of radioactive strontium in zhsir bodies~ the amount is quite
small--a thousandth of what is considered a permissible doseO The
Committee concluded ‘ithenjthat StmZtium-90 is not a current
threat$ but if there were any substmtial increase in the rate of
eontsminatim in the atmosphere it coulcibecome one.~?

They speak of intermediate fallout$ iOeO$ material of
small particle size released b~bw the stratosphere and some ’~0$
of which falls out within three weeks in the same hemisphere in
which it originated and tending to uneven distrib-utionassociated
with rainfall ad wind pa~te~~s EAng a broad band in -thesame
general latitude as that of izs origin. Finally, they refer to

\
‘\,:

delayed fallout of’mtsrial which has gained entry into the strato- !“ ~
sphere. It is slow with en average storage time in the stratosphere :
of 10 years, plus cm minus five years. AEX believes the latter 1
figure - five years - is the mere likely. T-ayed fallout \
tends to distribute itself more or less uniformly over the surface ‘
of the earth over the years. iYAS

They state that ‘tatpresent, the ~cunt cf’Sr 90 in the
stratosphere fYam nuslem weepcms tests is far too small to approach
maximum permissible concentration even if it were all deposited now.’t
They urged a continuing program to check m the amofit of radio==
activity in the stratosphere as necessmy so that if there were to
be a great2y increased rate cf thermonuclear weapons testing activi-
ties we would know at the eazzliegtma~nt whsriit was time to slow
down in terms of potential hazard from Sr 90 to man.

There 5.salso a discussion of the radioactivity from fall-
out of the intermediate and deieyed variaty. They point out that it

-6-



10 Nuclear Weapon debris was not effective as a seedar
for rainO

20 TIM alllcPJit of imizacicn prsaumd is i~signifiaant
in meteorological terms,”

lNAS

..



This group viewed the past record of this country with
respect to pollution of stz-mmsj WaterW~S and harbors with eX-
trema repugnance. They paint out that 71% of the earth9s surface
is ocean and that eventually everything gets into the oeaam.

They note that the sea as compared to the land is rela-
,

tively non-radioactive. Natuzzalradioactivity of the seas is 1/100
that of Qgngous rocksO As a result cf weapons tests they report
the following: two days affteroperation Castle was over in the

spring of 1954 there was a millionfold increase in radioactivity
of the surface waters mar Bikini; that after four months 1500
miles away it was thrse times the ncwmal amount sad that at 13
months the area of surface water oentamination had spread over a
million squsre milesp md that at a distance of 3500 mil~s from
Bikini the ‘~artific$al~~radioactivity was 1,/5the natural.

They concluded that tc date there has pzzobablybeen no
damage to life in the sea except that at the test site proper.
They call attention to concentration of radioactivity by plant
forms in the sea smd wa.m repeatedly against indiscriminate @ro-
pingof radioactive wastes into the sea. They discuss tha ~rflush-
ing then of the Black Secr2500 years as compared with perh~s
100.or 200 yens for the shelf-deeps of the Atlantic and Caril$ean.
They stress they ricedto knew much moreabout the wean depths and
their movements. (The International Geop~sical Year has a very
large-scale study of the depths planned fbr 195%58). This co~
mittee would appaz-entlypermit “controlled” sea disposal especially
of short-lived radioactive materials. They recommend that ‘lndus--
trial agencies formiilateconventions for the safe.disposal of
atomic.wastes at seas based on existing knowledge.W This would
seem to be a very logical and necessary move. To date$ except for
small smcnnts of short-lived materialj the U.S. has not dumped any
~dioa~ti~e wastes in the ~zaa We are still storing all procam
wastes

oceans
urge a
twenty

in tanks.
lNAS -

Tiey further reconmisndcollaborative.studies of the
and their organisms and though a beginning has been made
greater effurt. Finally, they contend that in ten or
years certain radiatracer experiments will not be possible

because of widespread low level eon~amination of the seasl TMs
may well betrue.
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This group first discussed the &pplicat$on of at&ic
energy techniques to the agricultural soiencea. They feel great
advances All be forthcoming, but perhaps not as soon qa a-
elati. The~ note the value of radioactive tiacer studies fn,iq-
pwing our knowledge of how moat economical~ toapp~.fert3li-
%WS, and to ti~ove plant nutrition They note $he gr$at poten.
tial value oflionizing radiation to induce mutations iriep&oding
up orop improvement programs. They point up the inmlwble eon-
tribu%ion traoer studies can make to our understanding of tiimal
nutrition. They touched on the problem of radioi.sotapeaae po~ui- -N
hls contaminants in fQod products and point out that presimt law -\
alasaes radioisotopes of any sort or in ~ amount os poiaona.
The~ urge a more reelietic approach to this inaamuch ai EO food
product is or ever has been literallyfree of radioactivity;

There is ELgeneral diacuasion of possible qffeots,of
i’aUout and the like on the ecology of the eotibyj The aommit~
recommends that it may well be in the public interest to e-d ..
the preaentpograms to a cmtinuous study of the ahahges in l.a~le
~ background radiation ~d the mov~nts of ~dioact~~~~.t~g
eystem. (This is in essence ti activity that the UC haex

~underway and is expanding very much along th lines reaonz&@d~’

Finally, there ia a statement cbncerukg use ,ofra@+~
tion for food processing. They note that re+htively low ~aukes
will destroy parasites in meat and inhibit sprouti~ in pcitet+es
and onions. They alao note that for aterilizqtion ~Q large

f d0888 are requ@3d (millions of roentgens). TheT felt thi8 area
of development waa moying as rapidly as ~ranted and,that the
interest of the consumer will be adequately protec%d; They e+
pect at.a later-date to review the evidence for wlml,&agneds and
aoueptability of irradiated foodse

.
.~AS

$ommittee on Dismosal “andDiswrsal of kadioactive Waatea
@M&rman. Abe1 Wolmnl’1.Johns.HoD.MRs .lThi@e&sitv.,..‘.,.<..

;, ,., .,,. ,,....-...-.
“This group conslderedtbe niag~t& of ‘th;pioblem not

@ it is today but as it will become with f~ scale pmdu@ion
of power by nuclear reactora. They note that io ~te’eaaontial.jy
none of these wastes has been returned to the environment. It *S
being stored in tanks. They point out the importance ofdavshp-
ing more economic methods’of handling these wastes to the total
development of atomic powaro They have no quarreI,@ti present.
P.raoticeabut are concerned at the future ma~it~:of thu prold!em~

,,
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~+y estimate that “Q “1980there till be 20 x -107gallons qf wastes,
~o’ilealwith. These must, they say, be contain?~ in sm f~~ or -
o@eF.7 ~.has a large program to cop with this problem oh two
fronts L ‘o-rie,to produce perhaps by sintering a n&-leac@ble sta-
ble mass

?!%
two, to remove by separati~n the worst offengers, *9Q

and Cesium . , ..;. ..... ....+..,.
.,-.. .......,.,,. .:.!,’.:,.”:.,:,,

~hey note present practices with “reg~d ‘tor“adioiaota~
prtiuction, transportation and utilization W? ~o~d, but s%@st
review from time to time as theti very rapidw .e~din~ a~tivlty ~‘‘
continues.

~!’ ,:,. .
:.

The discussion of reactcr accidents’as a’hazard i8-’&T&te
general. They .urgecontinued requirement of containment of tha
reaotor itseti for all but mall research reactora as ji+cacticedtO-
day in this country. They urge constant vigilance and eonulude
that the extreme hazard -- total vaporization of a reactor -- is
unlikely. ,,

i.
In other words, this entire study adds up to maiwwranae

for the present, and repeated urgings to keep vigilant lest this
new technology needlessly get out of hand.

NAs
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Critique of British kdiaal Research Council
me Hazards to Man of Nuclear and Allied

Radiation

A R.ePotito the British Xedical Research Councfl

we British Medical Research Council is a gov??uaaeti?lbody
and was directed = tha Prims Minister ‘vfi29 $larch19SS tq appoint a’
committee under the chairmanshipof Sir Haro14Hj.p~o@h to.~m$h{t~-....—
existing scientific eviknce on the metical aspects of nua$-aqd t
allied radiations. —..,.--J

.,,..
This report consists of eight chapters. The f$rs~ fo~

chapters deal with basic underst$m~s of radiation and its biological
effects, the fifth chapter with etisti% and fmes==ble. e.?KPosu.reQ
@e bothto peacetime uses of atoqic energy as wel-las to nucle@~.: ~~
detonations in test@ and inwarf=ej t% s-h Pax?~~ rec-~-”’
tions ofpermissable exposure an@ the seventh and eight pats XW
www”ies and con~usic- .,,,.,, ,..

,,, . . . ,.
Chapter I is an introduction to the report.

Chapter 11 discusses in simple terms the natqme o~ ~d~tion
and its action on living cells. It deals with well k~~~~ ~t~$
methpds of measurement ard biological effects. ., <:’... I .,)

.,:
Chapter III disc~ses the effects of radiation oqttlp b~lti

of the individual. It includes discussions of the eW~’t3ffE@tIS
upon tk ‘apanese at Hiroshima ani Nagasaki aid the 14tqr C@@otiti:
~f an ircreased incidence of leukemia among the 9V$VOrS~ w liz%.t$sh
state they have demonstrated an increased inc$dence @ lew~~ W ,
patients with arthritis of the spine treated wi~ x-ra~s. “~q C~?iU
‘alsoJynerieans~tistics on t@ inqreased evidenue of Zspktiti ~
r@iologists. They conclude that radiatiorq can induae lpuke~ bRt
do not quantitate the exposure necessa for such aneff@ slwT#&@

3large single doses as at Hiroshima and agasaki. L~.As ‘“~;

There follows a discu&sion of ra’tiationas an in~cer @
cancer and a conjecture that 1000r exposure to radon gas.and its

I

@@~er produces induced 1~ cancer in the.sc~eb~rg ~nd J~mhOa@@
T ~ese parad~cally, they go on tp say that there }6 no ~v’ide~ce

. that external x- or ga~ rays can cause lung tumors in b$fi.

%ere is a discussion of raiiiation as a cq~se @ hQ133tmcm
dra~princi~lly from the reports of $ancer of bones in ~t@l.uuI&.@
wcu?kersani individuals given’radium therapeutically. hst of &s
is A~rican @atao They feel tkre is Mt much of ? factor @ aa~e~

.
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in the present maximum permiss .blecoucentration for radium. They

indicate the risk of development of lmne cancer from x-ray or gamma
&i@osure in-industry is tisignificant. There is brief mention of
Skih cariceras’induced by ‘=~atiop~ and tbroid gland cancer● Aga~
the 1ikelihood of this sort of thing “fromindustrial exposvre under
mbdern controlled conditi one is insignificant’except, of course, in
~he”event’of “accidentalovereqosue.

kdiation cataracts are mentioned as a hazard subject to
,.. .ready control.

,,\

This report seems to understate effects of radiation on
life span which has been so clearly pm ved in eweriments with animals
at, to be sure~ radiation doeses somewhat-abovepenn5sSible levelsi” ‘
Tk National Acade~ of Sciences report emphasizes this effect and
cites the reduced life expectancy of Amwicah radiologists.

i,,

Both reports mention effects of ra~tion on developing
fetuses, and the temporary sterility in malps exposd to a f- h~~d
ioentgens at a single exposure. The British repckt is totally
reassuring on the effects of occupational exposures on fefiility;

Chapter ~ iS a very le@hy genetiCS OffeCtS &SCUS9i0Xl
with many figuresj tables and calculations and a critique of “tie
A+omic 130mbCasualty Commission genetics study in Japan. This iS a
highly technicaldiscussion and comes out with the same conclusions
as ‘doesthe National Academy of Sciences, namely that a dose Of ‘“
ra~ation which would double the mutation rate ~f a r~~~~v~Y sm~
group of prospective parents woul.dpmduce no noti6eabl.eeffectsi
wFor b“vels of radiation up to the doubling dose, and eveb some -Y
beyond$ the genetics effects of radiation are cxilyappreciable when
reckoned over the population as a whole’and =ed cause na al- fo’
the individual on his own account~a
:,. .

Chapter V discusses natural radioactivity -- radiatiQn f-
appurtenances of civilization and occu@tionQ ewos~e to ~a~at~~n.
The report concludes that diagnostic medical ~x-raysproduce exposures
to the’germ cells of the order of 22$ that of backgroundiand constitute
the most important source of man-made irradiation. It is’est-ted
that the United Kingdom.Atomic Energy Authorityts empl~ees recezve
an average does of O.hr per year.

.
hlAS “

The estimated external radiatidn exposure topeople in
Great Britain from fallout from all past nuclear tests has been ~~ite
tiriimal. so.. Including all ordimry atomic bojnbsexploded before
December 1955, and calculatirigall of the radioactivity which t@Y
have contribtied andwill contribute ever the next 50 years,’lt iS
founclthat the total dose:which a mah, continuously out of doors,
day andnight~would receive is O.00~ r. TO this dose from or~~
atomic bombs must be added the does of thermonuclear weapons. For
these latter the dose from the radioactivity still to be deposited is

2-
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more important. 1% can be estimated that the accumulated dose from
thermonuclear weapom is 0.002 tO 0.003 r with anotier 0002? r stffl
to come, All these doses together add up to about 0.03s r from
weapons already e~loded. This is a maximum dose. %e loss of radio-
activity from weathering has not been taken into account} nor has
the protection afforded by buildings in and around which most people
in this country spend a large part of their lives. It would be
realistic to divide the dose by three for weathering and by seven for
protection afforded as a result of time spent in houses. me average
inhabitant of this country may therefore receive in the next 50 ye&rs
between 0.001 and 0.002 r from this fallout, or 0.02 to O,Oh per cent
of the radiation that he will receive during the same period from
natural surroundings.st ,,

The report has this to say about the effects of a continuin$
programof testing: ‘... if the firing of both types of bomb were
to continue indefinitely at the same rate as over the past few years,
there would be a build-up of activity gradually reaching a plateau
in about a hundred years time which~ on the same basis of calculation
would give the average individual a dose over a period of 30 years
of 0.026 r or about 0.9 per cent of what he wodd receiVe in the S-
.periodfrom natural sources.W

An ~portant radioactive component of fallout rmaterialis
Strontium 90. This isotope may be deposited in the bone and when
present in sufficient quantities can cause bone cancer. The United
Kingdom Medical &search Council report estimates that to date aboti”
0~011 curies of Strontium 9° per square mile has fallen .andth@t
future deposits from past tests may produce anmximum~f 0.045 curies
of Strontium90 per square mile by 196S. Thes@ data are immediately
evaluated in the report$ “... these figures should be viewed against
the background of the fact that the top one foot of soil has always
contained on the average about one curie per square tie of the
equally~ if not more, dangerous naturally occurr~” radium.”

They estimate the hazard from plutonium in fallout as vbry
smallo They feel Cesium137 ~ Iodine~l and BariumUO are of very
little significance outside a nearby area of very heavy contamination
“!Theyestimate the gonadal dose as 1% of ~tural background and
diagnostic radiolo~ as 22%. the discussionof atomic warfare is too
scant to consider here.

NAS

Chapter V12 Assessment of the Hazards of Exposure to.Rad$atiOn
is in essence a summaryof the foregoing -- pointing out the differ-
ences between effects on the individual and genetic effects. They
conjecture that no ‘authoritative recommendation will name a figure
for permissible radiation dose to the whale poptiatian additional to
that received from natural sources, which is more than twice that of
the general value for natural background radiation.” This is estinnted
by the British at 0.1 r per year, hence 3r in30 years and 7r in 70
years. me National Acade~ of Sciences estimate is an average of
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4.3r r in30 years from ~tural backgroud eqos=e and they recommend
10r as the top figure for average exposure of the population as a
whole before age 30e

As to the hazard from strofiium90 the report states ‘if the
concentration in human bows showed sigixsof rising greatly beyond
one-hundredth of that corresponding to the maximum permissible
occupational levelM they would feel that immdiate co~+deration ware
required. This figure is 10 times the highest they report in man
today. The National Academy of Sciences report states ‘It Appears,
then~ that strontium90 is not a current threat, but if there ~re
any substantial increase in the rate of contamination of the atmos-
phere, it could become one.~

/ ,
The conclusionsare to all intents ad purposes identical

to those of the National Academy of Sciences report.

10

2.

3.

L

5.

Adequate justification should be required for the employment of
a~ source of ionizing ra’diatioron however small a scale. This
is not explicitly stated in the National A@de~ of Sciemes
report but is inherent in it.

Dose levels to the individual -- 0.3r per week -- Z@ r in a
lifetime for occupational expbsw’es and no nme than50r the
first thirty years of ltie.

No more than twice natural gac~glound from man-made sources for
the population as a whole.

lNAs

!Fhepresent and foreseeable haza?ds from external”radiation tie
to fallout at present rate of testing is insignificant. As to
internal hazards from strontium$)~at its present level no detect-
able increase in the incidence OF iJ1-effects is to be expetied-
‘Nevertheless, recognizing all ‘:aeinadequa@of our present
knowledge, we cafiot ignore the possibility; that if the rate
of firing increases and particularlyif greater numbers of t~ermo-
nuclear weapons are used, we ccdd within the lifetime of some
now living, be approaching lev~.s at which ill effects
might be produced in a small nuaber of the population.u This
is a rather roundabout way of s@ng, ‘letts be careful.”

a. All sources of radiation skxil.dbeunder close inspection.
A personal record not only of roses of radiation received du.ri~
occupation but also of exposuxls from all other sources such as
medical diagnostic radiology ilotid be kept for all persons .
whose occupation exposes them ~o additional sources of radiation.
The National Academyof %.$em~s report would seemto include
the whole population in its s~nilar recommendations.
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b, Present practices in medical diagnostic radiobgy should
be reviewed with the object of clarifying the indication for
different special types of e.mmination now being carried otit
and defining mwe closely, both in~elation to the patient alzd
to the operators, the conditions which should be observedin
their performance. This says, ineffect$ ‘letts tighten Up on
unnecessary exposures.*

c. The uses of radiothempy in non-malignant conditions should
‘becritically examined -- again, a warning to tighten uu on
mmecessaq exposures,

d. The small amounts of irradiation
such as x-ray machines used for shoe
and clocks, and television apparatus
as possible.

—

from miscellamous soi,rces,
fitting,”luminous wiltches
should be reduced as far

b. ?hey end with a plea for better vital statistics. No c~parame
recommendation appears in the l$atio~l Acade~ of Sciencba” :
report.

INAS
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